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DETAILED ACTION 

Information Disclosure Statement 

1. The information disclosure statement filed August 5, 2004 has been placed in the 
application file and the information referred to therein has been considered as to the 
merits. 

Drawings 

2. Figure 2 should be designated by a legend such as -Prior Art- because only 
that which is old is illustrated. See MPEP § 608.02(g). It is the same as figure 1, 
discussed in US 6,365,290. Corrected drawings in compliance with 37 CFR 1.121(d) 
are required in reply to the Office action to avoid abandonment of the application. The 
replacement sheet(s) should be labeled "Replacement Sheet" in the page header (as 
per 37 CFR 1.84(c)) so as not to obstruct any portion of the drawing figures. If the 
changes are not accepted by the examiner, the applicant will be notified and informed of 
any required corrective action in the next Office action. The objection to the drawings 
will not be held in abeyance. 

3. The drawings are objected to as failing to comply with 37 CFR 1 .84(p)(5) 
because they do not include the following reference sign(s) mentioned in the 
description: [200], the hybrid system mentioned in figure 6 (p 20, line 5). Corrected 
drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office 
action to avoid abandonment of the application. Any amended replacement drawing 
sheet should include all of the figures appearing on the immediate prior version of the 
sheet, even if only one figure is being amended. Each drawing sheet submitted after the 
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filing date of an application must be labeled in the top margin as either "Replacement 
Sheet" or "New Sheet" pursuant to 37 CFR 1.121(d). If the changes are not accepted by 
the examiner, the applicant will be notified and informed of any required corrective 
action in the next Office action. The objection to the drawings will not be held in 
abeyance. 

Specification 

4. The disclosure is objected to because of the following informalities: "be" in line 1 
of page 21 is a typographical error and should be removed so that it reads 'are 
replaced* rather than "are be replaced." 

Appropriate correction is required. 

Claim Objections 

5. Claims 14-17, and 24-26 objected to under 37 CFR 1.75(c), as being of improper 
dependent form for failing to further limit the subject matter of a previous claim. 
Applicant is required to cancel the claim(s), or amend the claim(s) to place the claim(s) 
in proper dependent form, or rewrite the claim(s) in independent form. The 
aforementioned claims are inherently part of a fuel cell as mentioned in independent 
claims 1 (as applied to 14-17) and 21 (as applied to claims 24-26). 

Fuel Cell Handbook describes a fuel cell in their technology overview: Fuel cells 
are electrochemical devices that converts the chemical energy of a reaction directly into 
electrical energy (as applied to claims 14 and 24) (p 1-1, lines 1-2). The basic physical 
structure of a fuel cell consists of an electrolyte layer in contact with a porous anode and 
cathode on either side (as applied to claims 15, 16, 25, and 26) (p 1-1, lines 2-3). 
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Additionally, in a typical fuel cell, gaseous fuels are fed continuously to the anode 
(negative electrode) and an oxidant is fed continuously to the cathode (positive 
electrode) compartment; the electrochemical reactions take place at the electrodes to 
produce an electric current (as applied to claim 17) (p 1-1, lines 7-10). See figure 1-1 
for further details. 

6. Claims 18, 20, and 22 are objected to because of the following informalities: 

a. With respect to claim 18, the claim recites an extraneous "of in line 2 of 
the claim; 

b. With respect to claim 20, the claim uses "and" to mark a choice between 
internal reforming and external reforming, where the alternative 'or' should be 
used. 

c. Claim 22 is objected to because it is missing a comma between the word 
"cells" and "molten" in line 3 of the claim. 

Appropriate correction is required. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 



Application/Control Number: 10/762,771 
Art Unit: 1745 



Page 5 



7. Claims 1-6, 14, 21-24 are rejected under 35 U.S.C. 102(b) as being anticipated 
by "A new water and power combination: Vacuum vapor compression seawater 
distillation and natural gas fuel cells" (Campbell et al.). 

As to claims 1, 2, 3 and 21 Campbell et al. teach an alternative to conventional 
desalination systems that are dependent on abundant oil; in their case they have 
designed an ultra efficient vacuum vapor compression distillation (WCD) system for the 
production of fresh water from seawater (seawater as applied to claim 2 and WCD as 
applied to claim 3) (p 423, lines 2-9). Additionally, this system is ideal with coupling with 
a variety of alternative energy sources, especially fuel cells, because they not only 
produce electricity, but they also produce waste heat in the form of hot water and air 
that can be used to increase the efficiency of the integrated system (p 423, lines 9-15). 
As can be seen by figure 1, the TEM (total energy module) fuel cell system provides 
power (DC) to the WCD system. Additionally, freshwater and brine outputs indicate a 
successful desalination. Running the system as previously described also performs the 
method for generating electricity and desalinating salinous water, which comprises of 
the steps generating electricity with a fuel cell and powering the desalination system 
with electricity from the fuel cell to produce fresh water from the salinous water, as 
specified by claim 1 . 

As to claim 4-6, Campbell et al. teach that fuel cells have two by-products: hot 
water and thermal energy. In Campbell et al.'s combined fuel cell desalination system, 
the hot water (a form of thermal exhaust emitted from the fuel cell) is used to heat the 
incoming feed seawater, while the thermal energy is used to reduce radiant losses from 
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the distillation system (p 424, lines 30-31). This heated water is then used to produce 
the fresh water. See figure 1 for further details. Additionally the seawater is heated by 
the hot water via a heat exchanger, as the thermodynamic process starts with the 
seawater coming in contact with a heat exchanger (as applied to claim 5) (p 430, lines 
28-29, figure 2). Part of the seawater is turned into saturated vapor, which enters the 
compressor; afterwards the vapor is sent into the condenser, where it is condensed into 
liquid freshwater (as applied to claim 6) (p 431, lines 2-7). 

As to claims 14 and 24, Campbell et al. teach that a fuel cell runs a reaction that 
forms water from hydrogen and oxygen, which liberates energy (p 441 , lines 17-18). 
The fuel cell converts chemical energy into electric current (p 441, lines 20-21). 

As to claim 22, Campbell et al. mentions proton-exchange membrane fuel cells 
and phosphoric acid fuel cells for their uses in stationary/vehicular and propulsion 
system power generation, respectively (p 441, lines 4-10). 

As to claim 23, Campbell et al. teach a combined fuel cell desalination system 
where the hot water is used to heat the incoming feed seawater, while the thermal 
energy is used to reduce radiant losses from the distillation system (p 424, lines 30-31). 
This heated water is then used to produce the fresh water. See figure 1 for further 
details. Additionally the seawater is heated by the hot water via a heat exchanger, as 
the thermodynamic process starts with the seawater coming in contact with a heat 
exchanger (as applied to claim 5) (p 430, lines 28-29, figure 2). Part of the seawater is 
turned into saturated vapor, which enters the compressor; afterwards the vapor is sent 
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into the condenser, where it is condensed into liquid freshwater (as applied to claim 6) 
(p 431, lines 2-7). 

8. Claims 1-6, 11, 12, 21-23, and 27 is rejected under 35 U.S.C. 102(e) as being 
anticipated by US Patent Publication 2003/0132097 (Kenet et al.). 

As to claims 1 and 21, Kenet et al. teach a fuel-cell powered desalination device. 
This device includes a saltwater input line [12], a desalinator (connected to the input as 
well as having a fresh water output and a brine output) [10], an energy source for the 
desalinator, a fuel cell connected to the desalinator for generating electricity [70], and a 
heat exchanger that transfers heat from the fuel cell to the desalinator [90] (as applied 
to claim 21) (para 0010-0014). Running the system as previously described also 
performs the method for generating electricity and desalinating salinous water, which 
comprises of the steps generating electricity with a fuel cell and powering the 
desalination system with electricity from the fuel cell to produce fresh water from the 
salinous water, as specified by claim 1. 

The teachings of Kenet et al. have been set forth above are herein incorporated. 

As to claim 2, Kenet et al. defines saltwater to include any water with salts or 
other contaminants that are desirable to be removed, mentioning seawater as a 
particular example (para 0027, lines 1-4). 

Regarding claims 3 and 27, a reverse osmosis desalinator can be used as the 
desalinator of choice (para 0016, lines 1-2). 

As to claims 4-6, 11, and 12 Kenet et al. teach operating a fuel cell that 
generates electricity and waste heat, where the waste heat to heat the desalinator (para 
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0025). Waste heat generated by the fuel cell [70] is used to heat the desalinator [10] 
using a heat exchanger [90] by either indirectly by preheating the input saltwater [12] 
(as applied to claims 4 and 5) or directly at the evaporator (para 0037, lines 1-4). As 
can be seen in figure 1, fresh water [28] leaves the system, after the heated salinous 
water is further treated. Additionally, there is a vapor line [26] that passes through a 
heat exchange section [14], which transfers heat from the vapor line [26] to the 
evaporator [20]. The vapor line [26] thus condenses and is output as fresh water [28] as 
desalinated water (as applied to claim 6) (para 0031, lines 14-19). As previously 
mentioned the desalinator could be a reverse osmosis desalinator (as applied to claim 
11) (para 0016, lines 1-2). Additionally, the electricity is said to assit in operating the 
desalinator (as applied to claim 12) (para 0025, lines 3-5). 

Regarding claim 22, the fuel cell that is preferred is a phosphoric-acid fuel cell 
(para 0017, lines 1-3). 

As to claim 23 Kenet et al. teach operating a fuel cell that generates electricity 
and waste heat, where the waste heat to heat the desalinator (para 0025). Waste heat 
generated by the fuel cell [70] is used to heat the desalinator [10] using a heat 
exchanger [90] by either indirectly by preheating the input saltwater [12] (as specified by 
claim 23) or directly at the evaporator (para 0037, lines 1-4). Figure 1 shows a 
desalination device using a vapor compression desalinator. Salt water enters through 
the input line [12] and passes through a heat exchange section [14], where it later 
passes through an evaporator, thus producing desalinated water vapor (para 0031, 
lines 1-6). The water vapor then passes through a compressor [24J, and the vapor line 
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[26] is then condensed to produce desalinated water [28] (para 0031, lines 7-19). The 
seawater that does not evaporate collects as brine in section [16] paragraph 0032, lines 

1- 2). 

9. Claims 14 -17and 24-26 rejected under 35 U.S.C. 102(b) as being anticipated by 
Campbell et al. or Kenet et al. as evidence by Fuel Cell Handbook . 

The teachings of Campbell et al. Kenet et al. have been set forth above and are 
herein incorporated. 

Claims 14-20 and 24-26 include parts that inherently belong to the fuel cell 
mentioned in independent claims 1 (as applied to 14-17) and 21 (as applied to claims 
24-26). 

As to claims 14 and 24, Fuel Cell Handbook describes a fuel cell in their 
technology overview, where a fuel cell is defined as an electrochemical devices that 
converts the chemical energy of a reaction directly into electrical energy (as a 
supplement necessary for only the Kenet et. al prior art) (p 1-1 , lines 1-2). The basic 
physical structure of a fuel cell consists of an electrolyte layer in contact with a porous 
anode and cathode on either side (as applied to claims 15, 16, 25, and 26) (p 1-1, lines 

2- 3). Additionally, in a typical fuel cell, gaseous fuels are fed continuously to the anode 
(negative electrode) and an oxidant is fed continuously to the cathode (positive 
electrode) compartment; the electrochemical reactions take place at the electrodes to 
produce an electric current (as applied to claim 17) (p 1-1, lines 7-10). See figure 1-1 
for further details. 
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As to claims 18-20, Campbell et al. teach that their TEM fuel cell system can run 
on many fuels, however the particular teaching focuses on natural gas fired units (as to 
claims 18 and 19) (p 442, lines 28-31). Additionally, Campbell et al. teach that 
hydrogen gas can be removed from hydrogen-rich compounds (including methane and 
methanol) (p 441 , lines 34-38). Removing hydrogen from hydrogen-rich compounds 
inherently includes reforming of the hydrocarbon fuel to do so (as applied to claim 20). 

As to claim 18-20, Kenet et al teach the use of hydrogen fuel for the use in a fuel 
cell, namely a phosphoric-acid cell (as applied to claim 18) (para 0034, lines 1-3). 
Although a hydrocarbon fuel source is not mentioned, Table 1-1 in Fuel Cell Handbook 
(p 1-5) shows that external reforming of methane can be used to provide the charge 
carrier H + (as applied to claims 19 and 20). (In this case, methane is taken to be 
equivalent to natural gas, as natural gas is nearly pure methane in its purest form.) 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 
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4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

This application currently names joint inventors. In considering patentability of 

the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 

the various claims was commonly owned at the time any inventions covered therein 

were made absent any evidence to the contrary. Applicant is advised of the obligation 

under 37 CFR 1.56 to point out the inventor and invention dates of each claim that was 

not commonly owned at the time a later invention was made in order for the examiner to 

consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 

prior art under 35 U.S.C. 103(a). 

10. Claims 11, 12, and 27 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Campbell et aL 

The teachings of Campbell et al. have been discussed above and are herein 
incorporated. 

Regarding claims 1112 and 27, Campbell et al. teach a desalination system that 
is powered by a fuel cell (as applied to claim 12). Additionally, Campbell et al. mentions 
that the technology most competitive with WCD is reverse osmosis (RO) and that the 
costs of RO have steadily declined over the past three decades (p 440, lines 1-4). 

The difference between Campbell et al. and claims 1 1 and 27 is that the heated 
salinous water (as produced in claim 5 with respect to claim 11) is not being delivered 
into a reverse osmosis system, which acts as the desalination system. However, as 
noted above, a RO system can be used for desalination. The motivation for using the 
mentioned reverse osmosis system is the fact that RO (1) has become more 
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economical with recent research and (2) requires a small amount of maintenance. 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
the claimed invention was made to modify Gampbell et al.'s system by using reverse 
osmosis rather than WCD in order to improve economy and to have less mechanical 
maintenance. 

11. Claims 7-10 and 28 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over either Campbell et al. or Kenet et al. in view of US 5346592 (Madani). 

The teachings of Campbell et al. and Kenet et al. have been discussed above 
and are incorporated herein, independent of one another. 

The differences between the claims 7-10 and 28 and the teachings of Campbell 
et al. or Kenet et al. is that neither Campbell et al. nor Kenet et al. teach a fuel 
cell/desalination system that uses a multi-stage flash distillation system as its mode of 
desalination (as applied to claims 7, 10, and 28). Claims 8 and 9 outline procedures 
used by the flash distillation system. 

Madani notes that there are two major desalinations classifications: (1) thermal 
processes or (2) membrane processes (col 1, lines 18-20). The most widely used 
thermal process uses multistage flash distillation (MSF) (as applied to claim 6 and 28) 
(col 1, lines 25-26). The process MSF goes through is heating the salt water into a flash 
chamber the pressure is lowered allowing salt water to boil at lower temperatures (col 1, 
lines 27-30). The vapor produced is condensed on tubes that carry fresh, cool salt 
water into the plant (as applied to claims 8 and 9) (col 1, lines 31-32). In the heat 
exchange process, steam heats the cooler salt water, while the vapor condenses into 
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desalinated water (as applied to claim 9) (col 1, lines 32-34). (If this desalination 
system were connected to a fuel cell, then claim 10 would be fulfilled as well. Both 
Campbell et al. and Kenet et al. teach desalination systems in conjunction with a fuel 
cell.) 

The motivation for using a distillation column is that the distillation column is 
reusable, which would cut down on machinery costs. Therefore it would have been 
obvious to one having ordinary skill in the art at the time the claimed invention was 
made to modify the desalination systems taught by either Campbell et al. or Kenet et al. 
in order to have a reusable water desalination system, which would cut down on capital 
costs. 

12. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over either 
Campbell et al. or Kenet et al. in view of US Patent Publication 2003/0012997 (Hsu). 

The teachings of Campbell et al. and Kenet et al. have been discussed above 
and are herein incorporated. 

The difference between either Campbell et al. or Kenet et al. and claim 13 is that 
neither teach the use of the exhaust energy to heat the salinous water for a period of 
time and then generate energy exhaust for additional energy for a second period of 
time. 

Hsu teaches an electrochemical converter [72] (e.g. a fuel cell) that has air [13] 
and fuel [74] introduced to it, where the reactants power the converter (para 0034). The 
product is electrical power and high temperature exhaust. The exhaust is introduced to 
the interior of a pressure vessel [77], which collects and routes the exhaust [79] to the 
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gas turbine expander [80], which converts the thermal energy into rotary energy for 
subsequent transfer to an electric generator [84] (para 0035, lines 5-10). The electric 
generator produces electricity (para 0035, lines 10-11). See figure 1 for more details. It 
is noted that the waste heat can be used for heating as well (a building/facility or a 
heating component in a boiler) (para 0036, Iines7-10; para 0037, lines 1-5). The latter 
of the two embodiments is similar to Campbell et al.'s and Kenet et al.'s use of the 
waste heat, which was used to heat the salinous water. 

The motivation for using part of the waste heat to generate electricity is to be 
able to harness that electricity for other uses, for example to power the desalinator or to 
power other instruments. The added electricity would be especially useful if the fuel cell 
did not generate the amount of electricity need to run the desalinator or if the amount 
thermal exhaust produced exceeded the amount needed for heating the seawater. 
Therefore it would have been obvious to one having ordinary skill in the art at the time 
the claimed invention was made to modify the teachings of either Campbell et al. or 
Kenet et al. in order to produce extra electricity for powering the desalinator or for using 
thermal energy not used to heat the salt water. 

Conclusion 

Any inquiry concerning this communication or earlier communications from 
the examiner should be directed to Eugenia Wang whose telephone number is 571-272- 
4942. The examiner can normally be reached on 8 - 4:30 Mon. - Fri., EST. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Patrick Ryan can be reached on 571-272-1292. The fax phone number for 
the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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